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(57) [Abstract] 

[Problem] In addition to fact that production cost is cheap, ene 
rgy efficiency is high,the asserrbly of cell being easy, long-term 
maintenance is possible performance,the novel proton- 
conducting fuel cell is offered 

[Means of Solution] As solid polymeric electrolyte, it has struct 
ure, side chain - 0(C F2)3 S03 H, perfluoro sulfonic acid 
merrbrane is used In addition, crosslinked polymer electrolyte 
which possesses irride acid of next kind ofstructure as electrode 
catalyst coating agent, is used 
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1 1 [Chemical Formula 1] 

-SOsCFjCF.CO-N-SOjCFsCFjCO- 



H 



SOsCFiCFjCO-N-COCFjCFiSOi- 

I 

H 



-SCKCFjCFYS Ot-N-SO»CF»CFaSO»- 

I 

. H 



[Claim(s)] 



£ ( A ) fc J: TJ ( B ) CD IS y £ L £tt HUM £ tifc / <- 7 □ 
[1b n 



(A) -(CF 2 CF 2 )- 

(B) -(CFaCF)- 

I 

0(CF2)3SOaH 

(rr-c, H53Sbm{fc*oifctt(A)/(B) = i. 5~io) 



[aaim 1 ] Solid polymeric electrolyte, is perfluoro sulfonic aci 
d membrane which is formed with repeat unit of (A) and 
(B)which is shown in Formula (1) proton-conducting fuel cell 

[Chemical Formula 1] 
(1) 



[Qaim 2] Electrode catalyst coating agent, stated in Claim 1 
which is a crosslinked polymer electrolyte which is shown with 
General Formula (2) formula proton-conducting fuel cell 
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f ft 2 ] [Chemical Formula 2] 

-(X-N)p- (2) 
I 

Y 

Xf4-COCF fi CF2S0 2 -, -S02CF2CF2CO-£fctt 
-SO2CF2CF2SO2- ; YI*H*1tt±2mSk±0&mm* ; p|±2J2U:<D 



[0001] 

[0002] 
[ft 3] 

-(CF 3 CF2) k -(CF 2 CF)i« (3) 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] This invention regards prot 
on-conducting fuel cell which is used for electric car and for 
theone for thermoelectric combined supply for household etc. 

[0002] 

[Prior Art] Until recently, perfluoro sulfonic acid film which is s 
hown with general formula (3) as solid polymeric 
electrolytewhich controls performance of proton-conducting 
fuel cell, was used 

[Chemical Formula 3] 



CFs 
I 

(OCF 2 CF) q O(CFs)iSOsH 



±E0/^-7PPX;i/*>»H<Drt, q = O0>t<&f*q 

(a)KEITH PRATER, "THE RENAISSANCE OF THE SOLID PO 
LYMER FUEL CELL"Jounal of Power Souces, 29(1990)23 
9-250 

( b ) EUROP I AN PATENT SPEC I F I CAT I ON 0289869 B 1 

[0003] ^p h>ewa«»ttaa>tt«B*siEf4 

BWfcii, (3)at»i*i*/«-7DDx;i.*>BIS 



Because among above-mentioned perfluoro sulfonic acid film, t 
hose of q=0 can makethe ion exchange capacity larger than 
those of q=l , proton-conducting fuel cell which uses thislowers 
internal electrical resistance, what can make energy efficiency 
higji, is disclosed in thebelow-mentioned literature. 

(A) KEI THP RATER,"THE RENAISSANCE OF THE SOLID P 
OLYMER FUEL CELL" Jounal of Power Souces£9(1990)239- 
250 

(B) EU ROPIAN PAT ENT Spec IF IC ATION 0289869 Bl 

[0003] There is a electrode catalyst coating agent, as element 0 
f another which controls perforrranceof proton-conducting fuel 
cell, but those which disperse portion of high ion exchange 
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6 9l::IBS4j|iTl*fi. 



Mb 4-] 

-<Z-N)p- (4) 
I 



[0 0 0 4] L^Lfctfb, C*l&Ott*a«rcl*«0) 
(a)±E©(3)«-e % >f*>3c&§m£^<T*t*> q = 



[ft5] C F 2 =C FO(C F 2 ) 2 S 0 2 F (5) 



capacity ofthe perfluoro sulfonic acid polymer which is shown 
with Formula (3), to nixed solvent of ( lower fatty alcohol + 
water) areusually used for this objective . Vis-a-vis this, 
crosslinked polymer electrolyte which contains inide acid group 
which is shown withthe general forrrula (4), furthenrore has 
been disclosed ion exchange capacity in Japan Unexamined 
Patent Publication Hei 11 - 7969 as itcan make high, can make 
overvoltage low. 

[Chemical Formula 4] 



[0004] But, next kind of deficiency exists in these Prior Art . 

(A) With above-mentioned Formula (3), perfluoro sulfonic acid 
film of q=0 which can makethe ion exchange capacity high 
copolymerizes perfluoro vinyl ether monomer which is shown 
with tetrafluoroethyleneand Formula (5), film formation after 
doing, hydrolysis does and is produced. 

[Chemical Formula 5] C F2 =CFO(C F2)2 SQ2 F (5) 



Ztt-"COCFtSOa-*fctt-SOiCFaCO- 
YttH*fctt2*K±©&MHP, pii2W±(OS») 



[000 5] U. S. P. 4. 358, 4]2VMtf2 tlT 1^4 «fc 0 
±K(5)5t(&*fiftf*, =3X KDSt*$ PP^>$7P 



[0005] As disclosed with US Patent 4,358,412, mononxr of ab 
ove-mentioned Formula (5) isproduced making use of chloro 
pentafluoro propylene oxide whose cost is high, by 
thefollowing reaction 
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Ht 6 ] [Chemical Formula 6] 

CF2CI CF ? C1 

I I 

FSOaCFsCOF + CF-CFj -» F S O2 (C Fa) ,OC F CO F 



Li 



CF2CI 

... ,j 

FS02(CF 2 )20CFCOF 



FSO!(CF») 2 OCF = CF: 



[0006] C0)£i£lZfcOT, aXKDSU^7 
PP^peu>tWK$SffltSi:. U.S. 
P. 3. 560, 568. U. S. P. 4. 329. 435^1^15® $ *tT J: 0 



[0006] At time of this reacting, when hexafluoropropylene oxi 
de whose cost is cheapis used, as stated in for example US 
Patent 3,560,568, US Patent 4,329,435 etc, perfluoro vinyl 
ether monomer is not acquired, withthe vinyl conversion step 
as description below cyclic sulfone forms. 



[lb 7] 



CF; 



[Chemical Formula 7] 
CF. 



FSO*CF2COF + CF-CF2 



Li 



CF: 



FSOaCCFahOCFCOF 



FS0 2 (CF 2 ) 2 OCFCOF 



CF 3 



r (CF 2 ) 2 OCF 



-so* 



Therefore, perfluoro sulfonic acid film of q=0 mist use chloro 
penta fluoro propylene oxide whose cost ishigh with 
production step with above-mentioned Formila (3), also 
production cost ofthe proton-conducting fuel cell which uses 
this film rises. 



[000 7] (b)U. S.P. 3.560. 568 KfE© £ tlT £ 



[0007] (B) As stated in US Patent 3,560,568 , as for cyclization 
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-CFiCFr + CFa=CF 



I 



CKCFzhSOaF 



4 



-CF 2 CF 2 CF2-CF - 



I 



0(CF a ) 2 S0 2 F 



i 



<CF 2 CF 2 CF*-CF— SO2 1 



O (CF 2 ) 3 J 



+ F 



reaction which description aboveis done as description below 
with mechanism occurring even whencopolymerizing not to be 
only a production step of monomer, due to condition ,there are 
times when it causes chain transfer. As a result, molecular 
weight of copolymer which is acquired not tobe a satisfactory, 
mechanical strength of perfluoro sulfonic acid film decreasing, 
it becomes difficult tomaintain assembly and performance of 
cell of proton-conducting fuel cell whichuses this in long period 
Because such phenomenon is easy to happen extent whose ratio 
of theperfluoro vinyl ether monomer for tetrafluoroethylene is 
many, while keeping mechanical strength, making use ofthe 
monomer of Formula (5), there is a limit in making ion 
exchange capacity high. 

[Chemical Formula 8] 



[0008] (c)±E(4)«t?* 
Kli. (3 )5£<Z) 

1 -7 9 6 9IZ|EK**lTl*i>cfc 

izmi^<DX\ T!B<7) S 
3lttG>CF 2 *1*ttLfr**f 

0) 



0 2 C F 2 CO F£S!J£ 



[0008] (Q Crosslinked polymer electrolyte which is shown with 
above-mentioned Formula (4) can make the ion exchange 
capacity larger than perfluoro sulfonic acid filmof Forrmla (3) 
much But, as stated in Japan Unexamined Patent Publication 
Hei 11 - 7969, because as said perfluoro sulfonic acid film F 
SQ2CE2 COF which isthe same starting material is used for 
production, as description below structureof irride acid group 
only 1 unit includes C F2 of electron withdrawing, acidityof N - 
His not strong excessively. Because of that, improvement 
effect of electrical conductivity for conventional method there 
is a deficiencythat cannot be made large. 
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lit 9) 

-S0 2 -CF.-CO-N-SO«-CFi-CO- 
I 

H 

-SO2-CF 2 -CO-N-C0-CF2-S0s- 
I 

H 

[0009] 



[0 0 10] 

BJttLT. (1)«l=»4ti*(A)feJ:tf(B)<D«y>B 
[1b 1 0] 

(A) -(CF.CF!)- (1) 

(B) -(CFsCF)- 

I 

O(CF0»SO»H 
H9j8UHM!t*©ittt(A)/(B)-l. 5-1 



[Chemical Formila 9] 



[0009] 

[Problems to be Solved by the Invention] It designates that as f 
or this invention, in addition to feet that the production cost is 
cheap, energy efficiency is high, assembly of cell beingeasy, 
can maintain performance over long period, offers proton- 
conducting fuel cell as theobjective. 

[0010] 

[Means to Solve the Problems] In order to achieve above-menti 
oned objective, proton-conducting fuel cell of this 
inventionhas used perfluoro sulfonic acid membrane which is 
formed with repeat unit of (A) and(B)whichisshownin 
Formula ( 1) as solid polymeric electrolyte. 

[Chemical Formula 10] 



) 



[ooi 1] *fc. *ww?a h >&*s!flM«%<D 



[001 1] In addition, it is desirable to be a crosslinked polymer ele 
ctrolyte which is shown with General Formula (2)formula as 
electrode catalyst coating agent of proton-conducting fuel cell 
of this invention 
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[It1l] 



[Chemical Fomula 1 1] 
(2) 



-(X-NK- 
I 

Y 

Xfl-COCFaCFaSOj-, -SOaCFiCFjCO-^fcW: 
-.SQ 2 CF 2 C.F ! S02- ) YttH*fctt2fl5fil±©A«JH^, p &2£L±(D 

mm 



[00 12] 

I*. BH**»*««m*<, (1)«-C**:h.$(A)fcJ:tf 



2] 

(A) -(CFiCFt)- 

(B) -(CFsCF)- 



(1) 



In addition to feet that as for proton-conducting fuel cell of this 
invention, production costis cheap, energy efficiency is high, 
assembly of cell being easy, the performance can be maintained 
lengthy. In addition, it is possible electrode catalyst covering 
commodity to lower overvoltagebecause tho9e where nurrber 
of units of C F2 is many are used and, tomake internal 
resistance low. 

[0012] 

[Embodiment of Invention] As for proton-conducting fuel cell 
of this invention, solid polymeric electrolyte, is perfluoro 
sulfonic acid membrane which is formedwith repeat unit of (A) 
and (B) which is shown with Formula (1). 

[Chemical Formula 12] 



0<CFa)>SO»H 

ZZT-, tmBL*tt*«)tt(A)/(B)l4. -061=1. 
5~1 OOttHfcfcy, tf£L<(*2~7. S5(=#*L 

<i*2. 5~6<j)mmz&&. -f*>s»s«it*«-e 

[»1] -r^>3c*M(meq/g|£*«t«|) =1.000/ 
(100 (A) /(B) +328) 

[0013] zoniROJa h>fi«BJR*lSft 



Here, as for ratio (A) /(B) of number of repeat units, there is ge 
nerally arange of 1 .5 to 10, preferably 2 to 7, furthermore 
there is a range of thepreferably 2.5 to 6. ion exchange 
capacity is displayed with next formula. 

[Mathematical Formula 1] Ion exchange capacity (meq/g dry re 
sin)=l ,000/( 100 (A)/(B) +328) 

[0013] In addition, regarding proton-conducting fuel cell of this 
invention, it is desirablefor crosslinked polymer electrolyte 
which is shown with General Formula (2) as electrode catalyst 
coating agent to use. 
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[Hbi 3] 



-(X-N)p- 



[Chenical Formila 13] 
(2) 



ClCT\ XI*-COCF 2 CFaSO*-, -SOrCF 3 CF 3 CO-*fc|j: 



[0 0 14] U. S. P. 4, 329, 435 l=E«**l"Cl**«k 5fc 

77PPlfU>t (6)S"C^$*tS/<-7PPtf-/U 
x-fJU#fifc£#fi#U 1 0-3 0 0 ymOgJl: 



[<b14] C F 2 =C FO(C F 2 ) 3 S0 2 F 



(6) 



wi«iwasiifta)«M»A<?riiB-cfcs. 



[0 0 15] U.S. P. 4. 329, 435 iCitlli, (6)xtT-^£ 

tiS±IE0)/<-7np e=;ux-f-;u*St*tt, #<0«fc 



[0014] As stated in US Patent 4,329,435 , perfluoro sulfonic aci 
d film which is used with this inventioncopolyrrmzes perfluoro 
vinyl ether monomer which is shown with tetrafluoroethylene 
and Formula (6),the film formation after doing, hydrolysis does 
in thickness of 10 to 300 mandisproduced At time of 
copolymerization, it is possible also to add 
chlorotrifluoroethylene , hexafluoropropylene , perfluoroalkyl 
vinyl ether or other third monomer. 

[Chemical Formula 14] C F2 =CFO(C F2)3 SQ2 F (6) 

Because as for above-mentioned perfluoro vinyl ether monomer, 
CF2 1 unit is manyin comparison with monomer which is 
shown with Formula (5), cyclization reactionat time of 
corxJymerization which description above isdone not to - * 
happen, while mechanical strength is maintained be able to 
actualizethe high ion exchange capacity, you can measure 
improvement of energy efficiency of the proton-conducting 
fuel cell . In addition because mechanical strength of film is large, 
assembly ofthe cell being easy, maintenance of performance 
which crosses long periods possible. 

[0015] According to US Patent 4,329,435 , above-mentioned p 
erfluoro vinyl ether monomer which is shown withthe Formula 
(6) is produced by next kind of reaction. 
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HM 5] 

CF, 
I 

FSOtCFiCFiCOF + CF-CF, 

I 



[Chemical Formula 15] 
CF S 
I 

FSO a (CF 2 ) 3 OCFCOF 



CF: 



FSQ 2 (CF 2 ) 3 OCFCOF — FSO 2 (CF2) s 0CF = CF, 



n&<tt<i?£S. 



[00 1 e] *5&wizfei*T\ (i)a-c**ti«*a* 

, ±Ea)/<-7DPX;i/*>»HtHi:iR»"efcSFS 

0 2 CF 2 CF 2 COFXIiC I S 0 2 C F 2 C F 2 S 0 2 C I 
A>b, ttWHM 1 -7 9 6 9lzEK**UTl*40i:@« 



In case of above-mentioned perfluoro vinyl ether monomer, be 
cause CF2 1 unit ismore than monomer which is shown with 
Formula (5), making use of thehexafluoropropylene oxide 
whose cost is cheap, cyclization reaction with vinyl 
conversionstep does not occur. Therefore, as solid polymeric 
electrolyte, it uses perfluoro sulfonic acid film which is shown 
withtheForrmla(l), production cost can make also proton- 
conducting fuel cell which, low. 

[00 1 6] Regarding to this invention, among copolymer which ar 
e shown with the Formula ( 1 ), ion exchange capacity being too 
high, to disperse portion which moldingit is not possible in film 
to ( lower fatty alcohol + water), it is possible to use asthe 
electrode catalyst coating agent. But, crosslinked polymer 
electrolyte which is shown in Formula (2), be able to actualize 
themuch high ion exchange capacity, because electrical 
conductivity is raised and overvoltage can be madesmall, it is 
desirable, said crosslinked polymer electrolyte, that as above- 
mentioned perfluoro sulfonic acid membrane fromF SQ2 C F2 
CF2COF ortheaS02CF2CF2SQ2awhichissame 
starting material, it is stated in Japan Unexamined Patent 
Publication Hei 1 1 - 7969, is producedwith same method , 
following way. Substitution to polyvalent nxtal of H atomis 2 
to 30%. 
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Ht 1 6 ] [Chemical Formula 16] 

FSOiCFsCFtCOF + LiN(SiMei)i — -(X-N),- 

C 1 SOiCFsC F 2 SOjC 1 | 

L i 



-(X-N).-. 
I 

L i 



-(X-N)„- 



H 



[ooi7] ±iarosg*iia«-^ii«Mi*, (4)je<D5g<§ 

mft+m&nktt&LtziSiS. TiW&olzj 5 KISS 



-(X-N)p- 

I 

Y 

I 

-(X-N)p- 



[00 1 7] As for above-mentioned crossl inked polymer electrolyte, 
when it cortpares with crossl inked polymer electrolyte ofthe 
Formila (4), as description below because construction of imide 
acid group the2 unit it includes C F2 of electron withdrawing, 
acid strength of N - H to bestrong effect which enlarges 
electrical conductivity is considerable. 



1 7 1 [Chemical Formula 17] 

-S0 2 CF 2 CF z CO-N-S0 2 CF2CF 2 CO- 



H 



-S0 2 CF 2 CF 2 CO-N-COCF 2 CF2S0 2 - 



H 



-S0 2 CF 2 CF 2 S0 2 -N-S0 2 CF 2 CF 2 S0 2 - 

I 

H 



[0 0 18] %%mOiZfa r->£3£I!«*i|!4SahT!£fflr 



[00 1 8] You use with proton-conducting fuel cell of this inventi 
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4. mm#*m%tm®M&tiimio&&o)®nx' 

fc^)FS0 2 CF 2 CF 2 COFIi, TIB0) l>f ft/J^^S 



U.S. P. 4. 329. 435 KKKfl)** 

C-fb i 8] 

C 2 H 5 S N a +C F 2 C F 2 + (C H 3 0) 2 CO 



on, F SQ2 C F2 C F2 COF which is a common starting 
materialof solid polyrrEric electrolyte and electrode catalyst 
coating agent is produced with rrethod of thebelow-rrentioned 
any. 

It stated in US Patent 4,329,435 method 
[Chemical Forrrula 18] 

C2 H5SNa + C F2 C F2 + (CH3 0)2CO 



1 

C 2 H 5 SC F 2 C F 2 C0 2 CH 3 C2 H5SC F2 C F2 C02 CH3 



I C 



2 Q2 



C I SCF 2 CF 2 C0 2 CH 3 QSCF2CF2CX)2CH3 

yvA ^ 1 C >2 Cl2 /H20 
/H 2 O 

C I S0 2 CF 2 CF 2 C0 2 CH 3 Q SQ2 C F2 C F2 CQ2 CH3 

1 N a O NaOH 

H 

N a S 0 3 C F 2 C F 2 C0 2 N a Na SQ3 C F2 C F2 CQ2 Na 

1 PCI PC15/POQ3 

5/POCI3 



C I S0 2 CF 2 CF 2 COC I aSQ2CF2CF2COQ 

NaF/sulforane 



1 N a F 

/ s u I forane 



FS0 2 CF 2 C F,COF F SQ2 C F2 C F2 COF 

[0 0 19] [0019] 

[1t 1 9 J [Chemical Formula 19] 

S0 2 Q 2 + CF 2 CF 2 + MCN SQ2 Q2 + CF2 CF2 + MCN 

I 

QS0 2 CF 2 CF 2 CN QS02CF2CF2CN 

1 H 2 S H2SCH orH3P04 

O4 or H3PO4 

QS0 2 CF 2 CF 2 C0 2 H QSQ2CF2CF2CO2H 

J s F 4 SF4/MF 
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FS0 2 CF 2 CF 2 COF 

» 

[0 0 2 0] 
[fc2 0] 

AS0 2 M + C F 2 C F 2 +D 2 CO 
J 

AS0 2 C F 2 C F 2 COD 

HSO3C F 2 C F 2 C0 2 H 

1 S F 4 

FS0 2 C F 2 C F 2 CO F 

(CCT'AteOM, R, NR 2 SfcliNH 2l RI*C1 ~ 
C5 G)7)l*r)l&£tz\t 

7'J;Ufi. MttltE^RC. DI4/\Py>*fcttOR) 

7DDX;U*>i£Ml^ U. S. P. 4. 329, 434 KIE«**lT 
l**J:5l= % f h77PDIf U>t (7) St^Jtl 

[ft2 1] 

CF 2 =CFO(CF 2 ) 3 S0 2 R (7) 

rtiifiEtHi:) 
[0021] 



1 >U. S. P. 4, 329, 435 (b^mm 1 KttlV F S 
0 2 CF 2 CF 2 COF5&ULf; 0 C0fc£ft*. U. S. P 



FSQ2 CF2 CF2 COF 
(Here as for Q as for halogen ,M alkali rretal ion ) 

[0020] 

[Chemical Formila 20] 

ASO2M+CF2CF2 + D2CO 



ASO2CF2CF2COD 

After alkali hydrolysis, acidadditio 

n 

HS03CF2CF2CQ2H 
SF4 

FSQ2CF2CF2COF 

(Here as for A as for OM ,R,N R2 or NH2 ,R alkyl group of CI 
toC5 or 

As for allyl group JV4 same as description above, as for D haloge 
norOR) 

Furthermore, also it is possible with this invention, perfluoro su 
lfonic acid film which youuse as solid polymeric electrolyte, as 
stated in US Patent 4,329,434 , to copolymerize fluorination 
vinyl etherwhich is shown with tetrafluoroethylene and 
Formula (7), film formation after doing,the hydrolysis to do 
and to produce. 

[Chemical Formula 21] 

CF2=CFO(CF2)3SQ2R (7) 

(Here, as for R description above same) 

[0021] 

[Working Example(s)] Reference Exanple and Working Exam 
pie are shown next, this invention is explainedfurthermore in 
detail, but range of this invention is not something whichis 
limited in these. 

<Reference Example 1> In accordance with Working Exanple 
1 of US Patent 4,329,435 , F S02 C F2 C F2 COF was 
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.4,329.435 2 KfitlV □ □ Zfa tfU> 

Kifif6*1*T. FS0 2 (CF 2 ) 3 OCF(CF 
3 )COFJilf; 0 SIC, U. S. P. 4, 329, 435 0)3gJfifll3lC 

7PPt*-;H-f : FS0 2 (C F 2 ) 3 OC F = 

CF 2 ^1#fc„ 



[002 2] <##0«2>##0!|1 t§fitLf;FS0 2 ( 
Cf 2 )' 3 OCF = C'F 2 U.S. P. 4, 329, 435 aSlt&ffl 
4*H«ft*J*(=«fcy, *£»tti:U tttt£L?iBtt 

fc 0 »S>tlfc*a£(**. J5£ 1 0 0(imCOgtt^(Zfi£ 
1. 2(meq/g'tt«Hfiffi)^-7DPXJl*>BB 



synthesized This compound, in accordance with Working 
Exanple 2 of US Patent 4,329,435 , reacting withthe 
hexafluoropropylene oxide, it acquired F SQ2 (C 
F2)30CF(CF3)CX)R Furthermore, following to Working 
Exanple 3 of US Patent 4,329,435 , thermal deconposition it 
did the said compound on sodium carbonate, acquired peril uoro 
vinyl ether monomer :F SQ2 (C F2)30CF=C F2. 

[0022] <Reference Exanple 2> It designated water as solvent F 
SQ2 (CF2)30CF=CF2 which is synthesizedwith Reference 
Exanple 1, with Working Exanple 4 and same method of US 
Patent 4,329,435 , as the catalyst under condition of pressure 5 
atmosphere , polymerization temperature 40 °C of 
tetrafluoroethylene, it copolymerized withthe 
tetrafluoroethyiene making use of perfluoro octanoic acid 
ammonium as redox catalyst , emulsifier of ammonium 
persulfate - sodium hydrogen sulfite, in film of thickness 
1 00 m formulation after doing, hydrolysisdoing copolymer 
which is acquired, with alkali, ion exchange capacity 
acquiredthe perfluoro sulfonic acid film of 1 .2(meq/g dry resin). 



[00 2 3] <#*«3>##«1T?»&*lfc FSO 
2 CF 2 CF 2 COFS, $B8¥1 1 - 7 9 6 9<7)SJS#j1 
iH«tt»£f=J:y % fh7t KP77>SMtL, 
■J^ ^AtfXfhlM WJ/'JWTS Ki:Kfl5d-frS» 



[0 0 2 4] <£ffifl1>4OBS%0&&tt»}l&ft 
##0'J3T*#bnfcS^il5^^1PK<D5a 

-h±K*MiLfca. 10 0° CT^)SLTttJlv-h 

<Draiz##«2r-ff?)tifc/^-7PPx^7n>Kii$ffi 

»T?HSfcLTI*£*, 150° C, E*50kg/c 
m2 h^UXLfc^, PjHfltfyr h77PDI 

g*400 ^P>O*-t^^PXj, *'Jf h 

77PPif i,>0mi(:;i;lLf;i, 3 40° Cf 
ot;t:^, 1. 0 A/cm2 <&B38E«SKfclvc, 



[0023] <Reference Example 3> It designated tetrahydrofiiran a 
s solvent FSQ2CF2CF2COF which is acquired withthe 
Reference Example 1 , with Working Example 1 and same 
method of Japan Unexamined Patent Publication Hei 11 - 
7969, reacted with the lithium bis (trirrethylsilyl) amide and . 
acquired polymeric electrolyte. It changed this polymeric 
electrolyte into H form with sulfuric acid, furthermorereacted 
with magnesium acetate, it acquired crosslinked polymer 
electrolyte where hydrogen atomofapproximately 10 % of 
imide acid group is substituted to magnesium atom 

[0024] <Working Example 1> In platinum catalyst-bearing carb 
on of 40 weight %, 5 weight % ethanol solution of crosslinked 
polymer electrolyte which is acquiredwith Reference Example 3, 
in order for weight ratio of platinum catalyst and crosslinked 
polymer electrolyte tobecome 2: 1 , it added, dispersed to 
uniform and rranufacturedthe paste. After applying this paste 
on sheet of poly tetrafluoroethylene making use of thescreen 
of 200 mesh, drying with 100 °C, it acquired catalyst sheet. It 
faced and adjusted catalyst layer of 2 catalyst sheet, hot press 
after doing,peeling poly tetrafluoroethylene sheet of both 
surfaces with scissors and 1 50 °C , pressure 50 kg/cm2 withthe 
hydrochloric acid with perfluoro sulfonic acid film which at that 
time is acquired with Reference Exanple 2as H form, it 
produced film electrode joint. On one hand, after soaking 
carbon cloth of thickness 400 micron, in dispersion of the poly 
tetrafluoroethylene, sintering was done with 340 °C, catalyst 
layer support was produced When it laminated these film 
electrode joint and catalyst layer support, installed in fuel cell 
unit cell test apparatus,in fuel in hydrogen gas and oxidant it 
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[0025] <mmm2>&m£&ft£mmLx. ## 
BCfttt-c*-b;H*«tfiofctc5, i. o a 

/cm2 ©aatffiglCfcl^T, -bJI/tt*aEI*0. 6 5 



[0 0 2 6] <tt«*1 >3MB«1fcfcl*T, /<-7P 
DX;i/*>BBi:LT, -f ^">3c»gSA<0. - 9 1 (m e 
q/gEWBHJ-e, 7 5 ymOt *>«( 

ffofcfcCi, 1. 0 A/cm2 O fc l^S?g|ZfcL>T 
, -trJUfcb*)lE!*0. 4 5Vt^ofc„ 

[0 0 2 7] 

«0)C F20)*tt»3b<3fcl^»Sa)ffl*i:6/<-7PD 
M«Ml»Jt LTffltN^^^g^^m^Mli, -f S KB 



did unit cell test of characteristics with the ambient pressure , 
cell terrperature 70 °C making use of air, cell output voltage 
was 0.7 IV in degreeof current honey of 1.0 A/cm2 . 

[0025] <Working Example 2> Adjusting copolymerization con 
dition, you obtained copolymer where ion exchange capacity is 
high inconparison with Reference Example 2 dispersed to 
mixed solvent of ( isopropyl alcohol + water). This using in 
place of ethanol solution of crossl inked polymer electrolyte, it 
operated in same way as Working Example 1 , produced 
catalyst sheet Making use of this catalyst sheet, when it 
assembled test cell in same wayas Working Example 1 , 
appraised unit cell with same condition, cell output voltage was 
the0.65V in current density of 1.0 A/cm2 . 

[0026] <Comparative Example 1> In Working Example 1 , as 
perfluoro sulfonic acid film, ion exchange capacity being 0. 
91(meq/gdryresin), tMclaiessmakinguseofNafionfilm 
(DuPont supplied) of 175 n\ in place of crosslinked polymer 
electrolyte, whensinilar unit cell appraisal was done making use 
of solution whichdisperses Nafion polymer to ( isopropyl 
alcohol + water) mixed solvent, cell output voltage was 0.45V 
in thecurrent density of 1.0 A/cm2 . 

[0027] 

[Effects of the Invention] Proton-conducting fuel cell of this in 
vention in order perfluoro sulfonic acid film which takes 
srjecificvalue,nimnberofunitsofCF2of side chain 3 to use, as 
solid polymeric electrolytethe production cost to be cheap in 
addition to fact that energy efficiency is high,the assembly of 
cell being easy, long-term maintenance can do performance. In 
addition, as for crosslinked polymer electrolyte which it uses as 
electrode catalyst coating agent, because thestructure of inide 
acid has C F2 of 2 unit, acid strength of irride acidis strong, 
overvoltage is lowered and effect which makes internal 
electrical resistancelow is large. 
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(57) Fi) 3 S0 8 Hi:^aflU6*l*o. ^-7DDA/I4>|| 

-SO.CFjCF.CO-N-SOjCFjCFjCO- 

I 

H 

-SO»CF:CF l CO-N-COCF i CFiSOi- 



H 



-SO»CFiCF«SO«- 



N- 
I 

H 



SO.CF»CF»SOj- 



:(2) 000-268834 (P2000-26JL8 



imm i ) fflWJWHFUJMto*, ( 1 mzakZix ut 1 1 

4(A>*iJ:tf(B>all9SL*<rcilJft$ix*:>t-7D 

(A) -(CFsCFj)- (1) 

(B) -(CFsCF)- 

I 

OCCFOsSOaH 
"(rr-C, *D5gum(fc»:©«:»i(A)/(B)=l. 5~10) 

$ n & mmm^mmnx-h * mm i ibi&oto h y 2 ] 

. " -(X-N)p- (2) 

I 

Y 

C:^f, Xtt-COCF»CF 8 S0 8 - -S0 2 CF 2 CF 2 CO-£fctt 
-S0 2 CF 2 CF 2 S0 2 -; YttH4fctt2fa«±©fc*JK* ; ptt2CU:© 

mm 

imntmzwn) 100023' 

coooi] t ft&omi ] as*, ro h yimmtmmmvmm 

-(CFjCF3)»-(CF 8 CF)i- (3) 

CF. 
I 

(OCF 2 CF),0(CF,).SO S H 



(a) KEITH PRATER, "THE RENAISSANCE OF THE SOLID POL 
YMER FUEL CELL"Jounal of Power Souces,29(1990)239- 
250 

( b ) EUROPI AN PATENT SPECI F I CAT I ON 0289869 Bl 

[ o o o 3 ] to h ymmimmmmmzm.? h 
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(Z-N),- 
I 

Y 



(4) 



(wit, Ztt-COCF.SO,-*fcli-SO,CF2CO- 



[0004] U?L&#f>, ztit>nfflffliMtd:n 
XoKX&tflFtElX^Z. 
(a)_tfE«0(3)5ST\ 4*y&m&Z1S,<X'Zl q 

>t ( 5 ftS. /<- 7DOt'z;H-f/l/#ift 
*#S£U jSHLfctt. llll7MW*l,T«aS*l4. 

CF2CI 



FSOsCFsCOF + CF-CF* 



L 



HL5 3 CF 2 = CFO(CFj) 2 S0 2 F (5) 
[0005] U.S.P.4.358,412"CBB*SilT^* J: 0 
fc, ±te(5)j£<9*Mfrti» axy-<7)l%^7aa*<>t 
7oo7 , ntumt^ HSJHWC, <JW>RJSfc:J:'J 

[•ft; 6] 

CF«C1 

I 

FS0 2 (CF 2 ) 2 OCFCOF 



CF*C1 



FS0 2 (CF 2 ) 2 OCFCOF 

[0006] zcoKmza^x. ^xh^^Mt? 

DDTut'Uiot-^W YZWn-t&b* MUX. U.S. 
P. 3 . 560, 568 , U. S . P. 4 , 329. 435^iBt8 3 tlX V 1 6 «t 0 

CFa 



FS02(CFj) 2 OCF = CFj 

•5. 

Hfc7] 

CFj 



F SOiCFiCOF + CF-CFs 



l: 



CFs 



FSOj(CFj)iOCFCOF 



FS0 2 (CF 2 )*OCFCOF 



CF: 



r (CF 2 ):OCF 



SOi 



&oT, JJE(3)*f q = 0<0^-7oox;l/*yi nut. KftKBra.* h^i|u?oo'<y^7Do7o 



!(4) 000-268834 (P2000-26JL8 



[00 0 7] (b)U.S.P.3.560,568 KIEaSitT^tJ: 



ZbtfEmizKtb. ZolfcmUi, tF77dox?- 
u y fc#tT 6 y * - 7 n o t - - rto: - r ;Hiftf*<?>S>J-& 

CF 
I 

OCCFO^SOaF 



~CF 2 CFiCF!-CF • 
I 

0(CF,)iSO a F 

A 

~CFjCF:CF,-CF- S0 2 -I 

I H 
O (CFO. - 



[0 0 08] (c)JJB(4)ST***i.63aW!^l)B 
Wi» 4*>^§ft*<3)*0/<-7nn;*/i/*>'K 

1-7969 £Ett3;fvO>& J: 3 I^n*-70DX 
/l^l^iRtllfi-C&SFSOjCF, COFJ1 

-SO2-CF1-CO-N 



SO.-CF.-CO- 



-SO.-CF2-CO-N-CO-CF.-SOi- 
I 

H 



[0009] 

mt\ 5fflfc«9*<0ffife£«lire#S. 7-nFyfi 

mmmmmm&z t tr s -r & . 

[00 10] 



WStLT. (l)*lCjR**l*-(A)iSj:tf{B)0|l95K 

a. 

[ftio] 



1(5) 000-268834 (P2000-26JL8 



(A) 
(B) 



(CF.CFs)- 
(CFaCF) — 
I 



(1) 



0(CF»)»SO,H 
(wit?, »DEL¥te&©tt;tt(A)/(B) = l. 5-10) 

[ooin tfz. xmvTvhyfcmsmmmn K^nMMX'b&zttfmi^. 
®®f&mm\t ix . hr«<2 )*ras3*i*astt* lit 1 1 1 

-(X-N)p- (2) 
I 

Y 

(" ~ ^ XH-COCFjCFjSOj-, -S0 2 CF 8 CF,CO-$fctt 
-S0 2 CF J CF 2 S02-, YttH*fctt2flS£l±©A«IIJt^, p Ii2«±0 



rtSHS8i*ffi< t t £ fc a^TflTC*)* . 
[00 12] 

(A) -(CF*CF,)- 

(B) — (CFaCF) — 



(1) 



I 

0(CFa) s SO>H 



5-1 0-WKHfcA"3. *F4L<142~7. SEtciSF* L 

[ftl M*^^*(meq/g«WB»)=1.000/ 
-(X-N).- 



(100 (A) /(B) +328) 

[ o o 1 3 1 zmmmru h >Bmmmmm 
[-mi 33 

(2) 



(££T\ Xd-COCFaCFiSOj-, -SOaCFaCFaCO-Sfctt 
-S0 2 CF a CF2SO*-; YttH*fctt24Biei±©&Jl]K*> ; pli2£i±ro 



[0014] U.S. P.4, 329,435 iZMM^tlX^hX 0 

h57onx?-kyfc(6)^T^$ftS^-70ot*x 
/UX--f;Mifift£2yt&U 1 0-3 0 Qum^W-Z 



[•ffcl 4 3 CF 2 =CFO(CF 2 ) 3 S0 2 F (6) 
Sft4*fi{M9fcCF2tf l#fi]^wOT\ xiEU: 



!(6) 000-268834 (P2000-26JL8 



mmm^i}^ \wx\ *)w&*-iLxm%x\ & 

CFa 
I 



[00 1 5] U.S.P.4, 329.435 KcfcfUf. (6)^T'*£ 
Utl5] 

CFa 

I 



FSOaCFaCFaCOF + CF — CFi -» FSO>(CF.)i OCFCOF 



_ ' CFa 
I 

F S C*2 (CF" 2) a OCFCOF 

±MZW t- 7 o d t'x/ux- T^#Mft?)*§£l;:{i , 
(5)aT'*3fU*£tis,k>), CF 2 *«l#ffi^V>0 

T. (l)£T*3il4/t-7UO>W*:'IMI!tfr. Eft: 

[0016] *JMJfc*»VvC . ( 1 )&?*ZtLi£2& 

FSO2CF2CF2COF +Li 

C 1 SOaCFaCFaSOaC 1 

m 

-(X-N)p- - -(X-N)„- 

I I 
L i H 



[0017] ±ieo^iiiii^^mM®ii. u js&asstt 

Wfl}Jt*^iR?ltt<OCF 2 &2#{4*^y>, N-H 



- FS0 2 (CF ! ) 1 OCF = CFi 

. a(2)fc^S*i&SB«JS^F«l!Mt0^36*. 

vw^-ysaiayfc^seHT*. mmm^mibx^m 

ti, ±f2W^-7uo^*>K)Ki:|3ItlS^t'Al>F 
S0 2 CF 2 CF 2 COF.XliC 1 S0 2 CF 2 CF 2 S0 2 
l-7 9 6 9KEaS*iTH*<0fc 
[sltt ; 5r^rffi{cj;0, <JW)J:3t;:LT18&3fi.&. MR* 
^{I&g^ggMi 2~~3 0%X'hh. 

N(SiMea) 2 -+ -(X-N)p- 

I 

L i 

- -(X-N)p- 
I 

Y 
I 

-(X-N)p- 



UU7] 
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-S02CF 2 CF2CO-N-S02CF 2 CF2CO- 

I 

H 

-SO2CF2CF2CO-N-COCF2CF2SO2- 

I 

H 

-SO2CF2CF2SO2-N-SO2CF2CF2SO2- 

I 

H 

[ 0 0 1 8 ] *»^7D h >&msmmw,MX'mt mx-wmz tu> . 

* . wMMTWMtbVMmamnjtMm&T ou. s . p. 4 , 329, 435 tzta&yjm 

**FS0,CF,CF,C0Ftt. TEO^WO* [flSl 8] 

C 2 H 5 SNa + CF 2 CF 2 + (CH 3 0) 2 CO 
i 

C 2 H 5 SCF 2 CF 2 C0 2 CH 3 

1 C 1 2 

C 1 SCF 2 CF 2 C0 2 CH 3 

i C 1 2 /H, O 

C 1 S0 2 CF 2 CF 2 C0 2 CH 3 

i NaOH 
NaS0 3 CF 2 CF 2 C0 2 Na 

i PC 1 5 /POC 1 3 

C 1 S0 2 CF 2 CF 2 COC 1 

i N a F/s u 1 f o r a n e 

FS0 2 CF 2 CF 2 COF 
[0 0 19] HL19J 
<2> S0 2 Q 2 + CF 2 CF 2 + MCN 

1 

QS0 2 CF 2 CF 2 CN 

i H 2 S0 4 or H 3 P0 4 

QS0 2 CF 2 CF 2 C0 2 H 

i SF, /MF 

FS0 2 CF 2 CF 2 COF 

Ut20] 

AS0 2 M + CF 2 CF 2 +D 2 CO 
1 

AS0 2 CF 2 CF 2 COD 



[00 20] 

<3> 



!(8) 000-268834 (P2000-26JL8 



1 TiWJMkftMik. ISfc&n 

HS0 3 CF 2 CF 2 C0 2 H 

I S F 4 

FS0 2 CF 2 C F 2 COF 
(ZZX'AltOM. R, NR 2 ££JiNH 2 , RJiCl -C5 OT^Jl&ttcli 

Tvjum, mmntrnt, owwyyttzteoR) 



7no*A'*>'RBHi. U.S. P. 4. 329.434 £15*83 fit 
^£«k5te, fb770DXfi/yt (7) iST'^Sft. 

*#» LtWtt 4 1 1 iL »TffiT* £ . 
[ft 2 1 ] 

CF 2 =CFQ(CF 2 ) 3 S0 2 R (7) 
[0021] 

<##^J1>U.S.P.4,329,435 OHiftfll 1 Kt£v\ FS 
0 2 CF 2 CF 2 COF$-£j£l£. CKOft^*, U.S. 
P.4, 329.435 OHSI0IJ2fcftV\ ^df-f 7DD7°oh'U 
S'tf+IM KfcKlSStfT, FS0 2 (C F 2 ) 3 OCF(C 
F 8 )COFS:*»fc. 5Et. U.S.P.4,329,435 OH]frfefla]3 

-7Dnh-/l/X-r;Hm! : FS0 2 (CF 2 ) 3 OC 

[0022] <mm 2 >##W 1 X'&f&Ltz F S O 
2 (CF 2 ) 3 OCF = CF 2 £, U.S.P.4,329.435 <0H*S 

nm, fLitifltlX't-yvvxrfymTy^-VJ* 

4 0° C*)gfcfrTT\ fh77onxfUyhitt^ 

[0023] <##«3 >##W 1 T1# *>*lfc F S O 
2 CF 2 CF 2 COF£, ftBPFl l-7 9 6 9c7)HffeCT 

lmmzumzx*). fh7tHD77v«t 
com o^^fltwv^+^^Aji^fciBds^i/s 

[0 0 24] <Hifefla|l>4 0«ft%oe^ft!!i9Effl^ 

- . ##cfij 3 ti# ^tiTt^^^m^o 5 a 



cax^y-^ffiwe. ;tfyf H7 7nnxfl/>'<7)y 

-sjifcii^Lfca. ioo* cx-teteixfrnis-h 

nrnz^frnx-ntilxtzn- 7Dn»* y$Ji£il 
R-CHgfcLTJiS*. 15 0- C, E7J5 0kg/c 
m 2 t*-y bri^LfcflL flffi<7)^yrb77Dnx 

?j\ l?$4 0 0S^oy<7)^- ; -lf>^D^.S:, --KUf-h 
7 7DDXf V y<nftW5SZ\$& Ut&, 3 4 0' CT' 

JBwc. «E, Hr;WSg7 0' CT*fe/H*tttHI«:fT 

ojtt^^>. i. o A/cm' vmmmmzto^x . 

■fe/KUTJfffiiO. TlVX'h^tz. 
[0025] <J3tffl 2 >£S&£ft*fHE LT . ## 
« 2 «t 9 i >f 5ry3QJIS*^)*V^«^**f|, H V 

m W7>va -)v+ m cnm&mmzm. u: . zti 

x. 9mmitmm£i*ftL. imss-bumi*:. 
z <otm^ - h s-ffl^T , mmm 1 fc irotiwus^ t 

ffl^AT , R tftfr TH-b JHWlf t C 3 , 1 . 

0 A/cra! <0m8E^tfcV^T, -b^iil7J«Bi 
0. 6 5VTfto7t. 

[0026] <Jt«^J 1 >Hte« 1 {Cfc^T, A-7D 
VX^ymmt LX , -f *>5aftS*ft*0 . 9 1 (m 
e q/gfcj||«Bi)T. 7 5AtmtfW-7-f3ry 

KDuPontttI) $:fflvx, a?lSK^«BKWftb 

ffffl^ltoittr-?*. 1. 0 A/cm' ^msFiffiStC 
tJ^T. -b;Ua57]«JE«i0. 4 5Vt*ofc. 
[0027] 

[% H Jo^m] *WII07^hyfil|ffl«WWKi, ffl 
««C F 2 ^*fiaWf 3 1 U 3 #^Offi^ t S^-- 7 d 

lW)«a* t 2*tl^)CF,^*rttfc«>. 4 5 HKOK 
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AE22 AH15 BC01 BC02 BC17 
4J002 BD151 BP031 BQOOl EV176 

EV236 GQOO GQ02 
5G301 CA30 CDOl 
5H026 AA06 BB04 CX05 EE19 



